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The American Association of Zoo Keepers, Inc. exists to 

advance excellence in the animal keeping profession, 

foster effective communication beneficial to animal care, 

support deserving conservation projects, and promote 

the preservation of our natural resources and animal life. 

ABOUT THE COVER 

This month's cover photo comes to us from Mary Ellen Ostrander at Seneca Park Zoo and 

features "Lou", a spotted hyena (Crocuta crocuta). Mary Ellen describes Lou: 

"He will be 25-years-young in 2017. He is tied for second-oldest spotted hyena in America. 

His birthday is October 3. Lou has become a zoo favorite since I met him ten years ago. He 

was timid, hiding on-exhibit or in his den when zoo guests were loud or a truck passed by. 

With positive reinforcement training he learned to go on a scale and receive hand-injections. 

After we could care for him medically we taught him much more. Lou goes on and off-exhibit 

with ease. Even the newest zoo keeper does not have issues with Lou! He spins, stands up, 

goes into his pond and tub that holds water, whether it is empty or full, all on request. He then 

learned item recognition. He knows the difference between his ball, a stick or a novel item 

and will retrieve it when asked! He knows 15 behaviors in all. He now offers new behaviors 

and I name them. Super intelligent! You can find him on his straw bed in the middle of his yard 

for all to appreciate, calm and confident. He watches construction vehicles and workers with 

interest. He is an ambassador for not only the spotted hyena but for positive reinforcement 

training as well. We have made mugs, t-shirts, magnets, pillows and grocery bags featuring 

Lou. His keepers love him and he enjoys our visits. He is one in a million. WE LOVE LOU!" 
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FROM THE PRESIDENT 

Are you interested in learning how to build a better enrichment program, forklift/chainsaw 

safety, plant conservation or animal welfare? 

Our AAZK Online Resources membership benefit will help you with these topics and many 

other online courses with our collaboration with San Diego Zoo Global Academy® and 

CypherWorx®. This benefit provides DIY courses that you can take at your own pace at any 

time. You may even stop, save and resume later. You may have read in a previous message 

that this professional development benefit was going away. After further discussions with 

San Diego Zoo Global®, we felt this tool was too important for our membership as a world- 

class training opportunity. Previously, this benefit was only available to the Professional 

level of membership. Now, it will be available at all individual membership levels. 

AAZK Online Resources include courses developed by AAZK Members: 

► Animal Training: Is It All Fun and Games? 

► Building on Your Enrichment Goals 

► Chapter Building Workshop 

► Emergency Preparedness 

► Elands on Tamer 

► Pilates for Pandas 

► Raptor Workshop 

► The Shaping Police 

► Why Keepers Care About Animal Welfare 

We will continue to be a leader in the zoo and aquarium industry with fostering professional 

development opportunities. Look for a portal page on the AAZK website and for more 

information about AAZK Online Resources in the future. We hope you utilize and find this 

member benefit valuable. Look at it, try it and let us know what you think! 

Thank you for your membership, 

Penny Jolly 

AAZK President 
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COMING EVENTS 
Post upcoming events here! 

e-mail shane.good@aazk.org 

September 5-7, 2017 
Canid and Hyaenid TAG 
Husbandry Course 
Cincinnati, OH 

Hosted by Cincinnati Zoo 

For more information go to: 

http://ci nci n natizoo.org/ca n id- 

and-hyaen id-tag-husbandry- 

course/ 

September 9-13, 2017 
AZA Annual Conference 
Indianapolis, IN 

Hosted by Indianapolis Zoo 

For more information go to: 

www.aza.org/conferences- 

meetings 

September 26-30, 2017 
New World Primate Husbandry 
Workshop 
Colorado Springs, CO 

Hosted by 

Cheyenne Mountain Zoo 

To register go to: 

https://www.bpzoo.org/nwptag- 

conference-registration/ 

October 1-4, 2017 
Orangutan SSP Husbandry 
Workshop 
New Orleans, Louisiana 

Hosted by Audubon Zoo 

For more information go to: 

http://audu bon natu reinstitute. 

org/conservation- 

progra ms/1309-ora ngutan- 

ssp-workshop 

October 2-6, 2017 
From Good Care to Great 
Welfare: A Workshop 
Designed for Animal Care 
Professionals 
Detroit, Ml 

Hosted by Detroit Zoo 

For more information go to: 

www.czaw.org/ 

October 2-6, 2017 
38th Annual 
Elephant Managers 
Association Conference 2017 
Columbus, OH 

Hosted by Columbus Zoo 

For more information go to: 

elephantmanagers.com/ 

October 26-28, 2017 
Regional Conference of the 
Association of Zoo 
and Aquarium Docents 
and Volunteers 
Greensboro, NC 
Hosted by Greensboro Science 

Center. For more information go to: 

greensboroscience.org/get-involved/ 

azadv-regional-conference/ 

November 4-8, 2017 
ZAA 12th Annual Conference 
San Antonio, TX 

Hosted by San Antonio Zoo 

For more information go to: 

zaa.org/conference/annual- 

conference 

November 8-9, 2017 
Fruit Bat Husbandry Course 
Gainesville, FL 

Hosted by Lubee Bat 

Conservancy 

For more information go to: 

lubee.org/events/ 

husbandrycourse/ 

AMERICAN 
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August 27-31, 2017 
AAZK National Conference 
Washington, D.C. 

Hosted by the National 

Capital AAZK Chapter and 

Smithsonian's National Zoo 

facebook.com/AAZK2017 

April 10 or 11, 2018 
(*same workshop held each day) 
Ape Cardio Health Workshop 
Waco, TX 

Hosted by Cameron Park Zoo 

For more information contact: 

orangutan@wacotx.gov 



ANNOUNCEMENTS 

New Feature on AAZK.org 

The AAZK would like to announce a new feature to the AAZK 

Website! 

Travel Opportunities 

Member Institutions or Individual Members now have the 

opportunity to view opportunities for international travel that are 

designed for the Animal Care Professional. These postings are not 

designed internships but a chance to travel with primarily fellow 

professionals to international destinations. Travel may have very 

brief volunteer opportunities or limited opportunities for species 

survey or collection. The contact person will provide all additional 

travel information, costs and travel requirements. 

Member Institutions or Individual Members may also list trips 

that are being led by zoo professionals, primarily designed for 

animal keepers, again with the intention that these trips are not 

your "classic" commercial trip, but an opportunity geared towards 

animal keepers and zoo-associated individuals. 

AAZK reserves the right to approve or edit all Travel Opportunities 

for posting based upon content. 

Current Travel Opportunities are located on the AAZK Home Page 

under About and under the Travel Opportunities Tab or follow the 

LINK https://www.aazk.0rg/about-us/travel-opportunities/ 

Member Institutions or individual members who wish to post travel 

opportunities may do so by contacting Ed Hansen, AAZK CEO, at 

Ed.Hansen@aazk.org. 

AAZK Announces New 
Communication Committee Chairperson 

The AAZK is happy to 

announce the appointment 

of a new Chairperson for the 

Communication Committee. 

James Weinpress of Seneca 

Park Zoo will be taking 

over leadership of the committee. The Communication 

Committee serves the AAZK membership by facilitating 

communication through Social Media resources, providing 

real-time information to the membership. The committee 

also provides internal communication strategies to assist the 

Board of Directors, membership and Chapters in facilitating 

communication. The committee connects with future animal 

professionals through engaging questions, news sharing, 

membership information, upcoming events and more. Those 

interested in the profession are also referred to a number of 

informative AAZK resources. James can be reached at James. 

Weinpress@aazk.org. Welcome James! 

AAZK Announces New AKF Database 

The AAZK is excited to announce that past issues of the Animal Keepers' 
Forum will now be available for download digitally via the Biodiversity 

Heritage Library website. Almost the entire set of AKFs dating back to 

the 1970's has already been loaded to the website and is available for 

free viewing and downloading. This is something the AAZK membership 

has requested and we are excited to provide it for you. 

To access the library, go to: 

http://www.biodiversitylibrary.Org/bibliography/125504#/summary 

Special thanks to Smithsonian Libraries and Patrick Randall, Community 

Manager, Expanding Access to Biodiversity Literature, for partnering 

with AAZK to make this project a success. 
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How Does Zookeeper Involvement 

in Conservation Contribute to 

Their Daily Work? 
Diana Major 

Miami University/Project Dragonfly 
San Diego, California 

Zookeeping is an uncommon career path for a vast majority of the 
population, but those who do choose this path mostly do so because 
they are very strongly drawn to it - despite the low pay and minimum 
opportunity for advancement (Bunderson and Thompson, 2009). The job 
of a zookeeper requires passion and dedication, and when a person feels 
a deep connection or a “calling” to their career they tend to work harder 
and identify as having higher personal success (Hall and Dawn, 2005). 

In 2015, I conducted a study as a Master’s student through Miami 
University/Project Dragonfly. The original purpose of this study was to 
determine if zookeepers who have participated in conservation projects 
independent of their primary job identified as having higher satisfaction 
in their jobs than those who have not participated in conservation 
projects. Conservation projects were defined as any organized effort 
that contributed to the conservation of a species or environment 
(example: a species count, beach cleanup, or work at an established 
conservation organization like the Cheetah Conservation Fund), and 
must be independent from their primary job as a zookeeper. However, 
the hypothesis was unsupported, and generally all zookeepers who 
participated in the study reported high levels of satisfaction within their 
jobs regardless of volunteering efforts. Rating job satisfaction on a 1-5 
scale (1 being very dissatisfied and 5 being very satisfied), an average 
of those who had previously participated in conservation work rated 
their overall job satisfaction as m=4.17 (SD=1.04), whereas those who 

had not done conservation work rated had an average job satisfaction 
of m=4.12, (SD=1.01). 

Although the original hypothesis was unsupported, the study did yield 
some positive responses when it came to applying knowledge or skills 
learned from experiences had during conservation work. Of the 221 
zookeepers who participated in the survey 54.3% (n=120) of participants 
identified as having participated in a conservation project that was not 
part of their primary job as a zookeeper, 42.5% (n=94) said they had 
not, and 3.2% (n=7) answered unsure. 

Of the 54.3% of zookeepers that have participated in conservation 
efforts outside of their primary jobs; 80.2% said they were able to apply 
their experience in some way back at their jobs (Figure 1). Within that 
80.2% (applicants were able to pick multiple answers - Figure 2), 68% 
were able to apply knowledge and skills learned directly back to the job, 
62.8% used their experience to help educate and engage guests, and 
16% gave a presentation or workshop to share knowledge with their 
co-workers. As illustrated in Figure 3, when asked if the participant felt 
their facility was supportive of their conservation work, 63% said yes, 
10.2% said no, 24.6% were unsure, and 1.6% preferred not to say. As 
learned in this study, knowledge, skills and experience can be valuable 
to the job as well as creating a better experience for guests who interact 
with zookeepers. The hope is that as zoos and aquariums continue to 

Figure 1, Were you able to apply 
experience from the conservation project 

to your job? 

19.8% 

80 2% 

• Yes 

No 

Figure 2. Applications of 

Experience from Conservation 

Work 

Presentation tor cck. 

Educated Guest 

Used learned Skills at. 

0.0% 20.0% 40.0% 60 0% 80.0% 
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evolve, zookeepers will feel more supported and encouraged to 
participate in conservation. 

The results of this study do hold some important information. 
Zookeepers who do participate in conservation tend to bring back 
their experience and knowledge, which they use to enhance their 
skill set in the job and, maybe most importantly, help educate guests. 

A large number of zookeepers find that the decision to make 
zookeeping their chosen career is due to a sense of purpose, a 
moral duty, and a life calling even though the job means sacrificing 
personal time and payforthis physically, emotionally, and mentally 
demanding job (Bunderson and Thompson, 2009). It could be 
easy to see how those working this kind of job may become 
"burned out”, so to speak, and the results of this study may hold 
the answer to keeping these keepers inspired, knowing they are 
working toward a bigger picture of conservation. 

I believe that if there is a gap between the conservation world 
and the general public, zookeepers are the bridge between them. 
Connecting guests to conservation efforts is something that is 
done best by the ones who care for these animals. I have also 
seen first-hand how talking about and bringing experiences from 
past conservation work into your talks with guests gets them to 
understand exactly what is going on in the world of conservation. 
I can only hope that those guests are touched and changed by 
our words and stories, even if it's just to become a little more 
environmentally conscious. I have experienced and been witness 
to other keepers returning from conservation projects (whether it 
was a one-day beach cleanup or a three-week long trip to work 
off the coast of Maine at Project Puffin) and being completely 
inspired. I believe all zookeepers who are truly passionate about 
their jobs should experience conservation work in the field to not 
only bring experience to the project and bring experience back to 
work, but to have that understanding to look back on to inspire 
them to be the best zookeeper they can be. I continue to believe 
that zookeepers are an underrated source of education and have 
a unique ability to connect others to conservation; this project will 
hopefully help to further this goal. 

References 
Bunderson, J.S., and J.A. Thompson. 2009. The Call of the Wild: 

Zookeepers, Callings, and the Double-edged Sword of Deeply 
Meaningful Work. Administrative Science Quarterly 54(l):32-57 

Hall, D.T., and E.C. Dawn. 2005. Psychological Success: When the 
Career Is a Calling. Journal of Organizational Behavior (2):155 #1* 
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TRAINING TALES 
COORDINATORS: Jay Pratte, Henry Doorly Zoo • Kim Kezer, Zoo New England • Angela Binney, Disney's Animal Kingdom 

Focus! Getting an energetic animal to 
engage and take part in her voluntary 

injection-training program 
Deidre Linden, Zookeeper II 

Mammal Department, ABQ Biopark Zoo 
Albuquerque, NM 

Introduction 
In 2015, the ABQ Biopark Zoo in Albuquerque, 

NM acquired 0.1 Tayra - “Nessie” - to be on 

exhibit at the park. These small, weasel-like 

creatures are diurnal. They can run, climband 

jump with agility, making them an engaging 

display animal. 

This high-energy animal initially was a challenge 

for keepers. Nessie was in constant need of 

some type of enrichment to keep hermind and 

body stimulated. Her incredible metabolism 

made sure she was always on the move. We 

quickly realized that even though the species 

has a reputation for being easily tamed and 

used for rodent control in Central America, 

our individual was extremely energetic and 

aggressive. We went to dealing with her 

through protected contact. 

A year after her arrival, it was decided that 

Nessie would be transferred to another zoo 

to take part in their tayra breeding program, 

which would require a pre-shipment physical 

exam. We had sedated her once before for 

a routine exam, and keepers had entered 

her enclosure to manually restrain her after 

netting. Even though this procedure was 

Nessie at entrance to chute with primary and 
secondary trainers. Photo by Nick Knapik. 
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successful, it created a stressful environment 

for sedation and made Nessie a risky patient 

to induce. To ease this potentially harmful 

situation, it was decided that Nessie would 

start on a voluntary injection-training program 

using operant conditioning to make her next 

sedation go smoother. 

Set Up and Materials 
Working with this animal through protected 

contact presented challenges when deciding 

how to set up her training program. We began 

working with her at the mesh keeper door into 

her exhibit. She needed to be "squeezed” 

close to the mesh for injection training, so a 

PVC tube (chute) was cut in half lengthwise 

and attached to her side of the mesh door. 

One end of the chute was blocked off with a 

piece of hard plastic so that she couldn’t simply 

enter the chute and immediately exit out of 

the other end. Only one end of the tube was 

blocked off so that she could scoot backwards 

if she pleased. This is where the hard work and 

months of training came in! 

Nessie was a particularly “grabby” individual 

and could reach herarmsthroughthemesh,so 

long tongs were used to reward her with horse 

Nessie all the way in the training chute. 
Photo by Nick Knapik. 

meat after a correct behavior. We utilized a 

long dowel as her target stick. Goat’s milk 

was suggested as a reward because many of 

our animals get horse/beef treats regularly, 

but the novelty of goat’s milk made Nessie 

work that much harder. We used a hand¬ 

held squeeze bottle to squirt the milk into her 

mouth when rewarding her. For the actual 

injection training, we used a straightened 

paper clip to act as a needle to desensitize 

her to the "poking” sensation, and towards 

the end of the five-month program we attached 

the paper clip to the end of a pen for more 

exact aim. 

Training Steps 
Nessie had two training sessions, each lasting 

ten minutes or less, almost daily for over five 

months while we worked towards the injection 

goal. The most important step to the training 

process was initially getting Nessie to calm 

down and focus. This meant she had to sit still! 

Her constant energy made itdifficultto bridge 

any behavior, let alone train a complex set of 

behaviors. The first step was to bridge her 

when she happened to be still, even if it was 

just for a split second and without intention. 

We worked on this first step for several weeks, 

Nessie targeting. Photo by Nick Knapik. 



and even though it was basic, it was essential 

for any progress that came after. 

Next, Nessie was trained to sit still for longer 

and longer periods of time, to “stay”. The term 

“longer” here is relative: we were still working 

with milliseconds with her. Once this was 

attained, she was trained to “target” on her 

target stick - to touch her nose briefly to the 

end of the stick to get rewarded with goat’s milk 

or horse meat. Given her impressive climbing 

skills and her individual need to expel energy, 

the entire length of her door was utilized for 

targeting. 

The chute was then introduced into her 

environment and attached to her mesh door. 

She was given some time to get used to it and 

then we started to use it during training. First, 

targets and stays were asked for and we merely 

worked around the chute. Then we started 

to incorporate the training tube by asking for 

targets at the entrance of the chute. Once she 

was successfully targeting at the entrance, the 

next step was to ask her to target further into 

the tube until she was targeting at the opposite 

end of the tube while her whole body was in 

the chute. This was a challenging behavior to 

get right because she did not enjoy being in 

thetrainingtubeand a lot of work was put into 

desensitizing her. 

After many weeks, she would stay with her 

whole body in the tube, waiting for her next 

command! This is when we introduced “touch” 

and then the paper clip to simulate a needle. 

A second trainer was introduced slowly during 

training sessions, sometimes just sitting there. 

We eventually had a primary trainer asking for 

“stay” and “touch” while she was completely in 

the tube and getting rewarded at one end while 

the secondary trainer was touching her on her 

abdomen/legs/hips at the other end. Nessie 

did surprisingly well with this, so we started 

to have the secondary trainer use the paper 

clip to poke her in the leg/hip area gently and 

then with increasing pressure until an actual 

injection was simulated. 

Conclusion 
Nessie was successfully trained for voluntary 

injection. On the day of sedation everything 

went smoothly without any added stress on 

Nessie as she was induced. After five months 

of tireless work, this seemed like quite a feat, 

considering that people who knew Nessie had 

told us, “Good luck!” when they learned of the 

training goal. The process was slow and at 

times seemed like we were getting nowhere, 

but solidifying each (small!) step before moving 

on to the next was key. 

As the first trained behavior in my zookeeping 

career, this success has meant a lotto me and 

has prepared me for future trained behaviors. I 

can’t even describe how much I’ve learned from 

this animal and experience, and I hope this 

TrainingTale helps other keepers trying to deal 

with a focus-challenged, high-energy animal. 

Acknowledgements 
I would like to thank Valarie Chavez for always 

making herself available to train as my “second”; 

Lynn Tupa and Nick Knapik for training advice; 

Shelly Dicks for challenging me with this goal 

in the first place; and Marc Cordova for chute 

creation and perfection. 

We want to hear your 
Training Tales: the 

good, the bad and the 
fabulous! 

Did you enjoy the latest Training Tale? Was 

this information useful or inspiring? Do you 

have any operant conditioning experiences 

that others would benefit from reading? 

Please submit your “Training Tales” and 

experiences in operant conditioningtoshare 

with Animal Keepers’ Forum readers. This 

opportunity provides a convenient outlet 

for you to exhibit your training challenges, 

methods and milestones with the AAZK 

member network. Please submit entries 

based on the following guidelines: 

a. Submit a brief description of a training 

project at your facility. These can be 

500 words or less, in text or bullet points 

- it can be longer (up to 1000 words); 

however, short and simple descriptions 

with a few images are just as perfect. 

Details should include the following: 

1. Define the training goal (what did 

you try to do a nd for what pu rpose?) 

2. List important steps (How did you 

do it - include plans that changed 

along the way/what worked and 

what didn’t work) 

3. Timeline used (how longdid it take) 

4. Tips you learned along the way 

b. Include 3-5 digital photos that clearly 

depict the animal in the learning process 

or performing the desired goal (provide 

photo caption and photographer of each 

image). Photos need to be 300 dpi and 

at least 1200 x 1800 pixels. 

Please send submissions or questions to: 
Kim Kezer at 

kkezer@zoonewengland.com or 

Shane Good atshane.good@aazk.org 

(use Training Tales Submission 

as the subject). 

BHC Comments 
by Jay Pratte 

Great Training Tale! I have personally always 

felt that the more “challenging” animals (the 

grumpiest, the most fearful, the craziest...) are 

the most rewardingto train. Success comes with 

significant planning, thoughtand effort, making it 

mean even more to both the animal and trainer. 

The creativity of figuring out how to design and 

implement a chute that matched the species 

and environment was great. And hearing the 

author recognize the absolute value of laying 

a strong foundation, taking small steps and 

firmly establishing them before moving on, 

is a critical facet of training that is often lost 

in the rush to reach goals under compressed 

timelines. Nice work! 

I always try to look for the less directly obvious 

messages that come across on the Tales though, 

and here are the two things that stood out: 

One: rewarding stillness. Many of us try to 

master this to teach calm behaviors, but it 

is an essential skill that is often overlooked. 

Essentially the animal is rewarded for NOT 

doing something instead of performing a 

specific behavior. This becomes challenging 

because it is difficult to teach an animal what 

NOT to do using positive reinforcement, versus 

rewarding a specific action. This concept of 

rewarding “not” behaviors carries over well 

into group settings, where a more dominant 

animal can be rewarded for sitting calmly and 

NOT displacing a subordinate. It requires a lot 

of patience, especially with species known 

for being energetic and offering up a bazillion 

behaviors, so kudos on reaching that goal. 

Two: managing an animal differently from 

historic or expected methods. We often hear 

“we’ve always done it that way,” or have an 

expectation that a species should be handled 

in a particular fashion (like free contact with a 

“tame” tayra), but that may not ultimately be 

best for that situation. At our zoo we used to 

workall ofourlemursfree contact, until one of 

our female black lemurs exhibited aggression 

and attacked a keeper. Our entire program 

shifted and changed to meet new protected 

contact goals, even though most facilities (and 

the rest of our lemur species) are managed 

free contact. Don’t be pigeon-holed by what a 

situation “should” look like. 

Great Tale, great work. Thank you for sharing! 
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CALL FO R 
PAPERS! 
Dedicated ssue 

on Waterfo 

Papers will be accepted on all topics related to 
waterfowl, including but not limited to advances in 
husbandry, behavioral management, conservation, 
reproduction, new trends and emerging topics affecting 
waterfowl. 

For submission guidelines, to place an ad, or to sponsor 
the issue, please contact the AKF Editor Shane Good at 
shane.good@aazk.org. 

Deadline to submit articles for this special dedicated 
issue is September 1, 2017. 
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Annual Report 
2016 

for Your Support! Thank You 
Platinum ($2000.00 and Above) 
Little Rock Zoo Chapter 

Greater Houston Chapter 

Gold ($1000.00 - $1999.99) 
Rocky Mountain Chapter 

Indianapolis Chapter 

Detroit Chapter 

Omaha Chapter 

Greater Cleveland Chapter 

Puget Sound Chapter 

Toronto Zoo Chapter 

Silver ($500.00 - $999.99) 
Birmingham Zoo Chapter 

Phoenix Chapter 

Wildlife World Chapter 

Los Angeles Zoo Chapter 

San Diego Chapter 

Orange County Chapter 

Fresno Chaffee Zoo Chapter 

Bay Area Chapter 

Redwood Coast Chapter 

Greater Sacramento Chapter 

Cheyenne Mountain Chapter 

National Capital Chapter 

Jacksonville Chapter 

Santa Fe Teaching College Zoo 

Student Chapter 

Greater Orlando Chapter 

Tampa Bay Chapter 

Georgia Chapter 

Iowa Chapter 

Brookfield Chapter 

Lincoln Park Chapter 

Heart of Illinois Chapter 

Potawatomi Zoo Chapter 

Topeka Zoo Chapter 

Zoo New England Chapter 

Greater Baltimore Chapter 

Lake Superior Chapter 

St. Louis Chapter 

Greater Kansas City Chapter 

Ozarks Chapter 

North Carolina Chapter 

Cape May County Zoo Chapter 

Greater New Jersey Alliance Chapter 

New York City Chapter 

Rosamond Gifford Zoo AAZK Chapter 

Seneca Park Zoo AAZK Chapter 

Akron Zoo Chapter 

Columbus Chapter 

Tulsa Zoo Chapter 

Portland Chapter 

Pittsburgh Chapter 

Greater Philadelphia Chapter 

Roger Williams Park Zoo Chapter 

Riverbanks Zoo and Garden Chapter 

Nashville Chapter 

Dallas Zoo Chapter 

Galveston Chapter 

San Antonio Chapter 

Utah Chapter 

Tidewater Chapter 

Point Defiance Chapter 

Milwaukee County Zoo Chapter 

Calgary Zoo Chapter 

Bronze (Up to $499.99) 
Midnight Sun Chapter 

Tucson Chapter 

America’s Teaching Zoo Student Chapter 

California Desert Chapter 

EFBC Chapter 

Southern Colorado Chapter 

Beardsley Zoo Chapter 

Brandywine Zoo Chapter 

Brevard Chapter 

South Florida Chapter 

Palm Beach Zoo Chapter 

Lion Country Safari Chapter 

Naples Chapter 

Scovill Zoo Chapter 

Central Illinois Chapter 

Little Turtle Chapter 

Mesker Park Zoo Chapter 

Garden City Chapter 

New Orleans Chapter 

Baton Rouge Zoo Chapter 

New Bedford Chapter 

Chesapeake Chapter 

Potter Park Chapter 

Battle Creek Chapter 

Minnesota Zoo Chapter 

Jackson Zoo Chapter 

North Carolina Piedmont Chapter 

Toledo Zoo Chapter 

Greater Cincinnati Chapter 

Oklahoma City Zoo Chapter 

The Elmwood Park Zoo Chapter 

Greenville Zoo Chapter 

Memphis Zoo Chapter 

Cameron Park Chapter 

Red River Chapter 

El Paso del Norte Chapter 

Roanoke Valley Chapter 

Rainier Chapter 

Assiniboine Park Zoo Chapter 

AKF Sponsorship ($500.00) 
Little Rock Zoo Chapter 

Wildlife World Chapter 

Chaffee’s Fresno Zoo Chapter 

Rocky Mountain Chapter 

Jacksonville Chapter 

St. Louis Chapter 

Topeka Zoo Chapter 

Cape May County Zoo Chapter 

Galveston Chapter 

Greater Houston Chapter 

Utah Chapter 

Undefined Committee Support 
($250.00) 
Birmingham Zoo Chapter 

Los Angeles Zoo Chapter 

California Desert Chapter 

Orange County Chapter 

Georgia Chapter 

Central Illinois Chapter 

New Bedford Chapter 

Ozarks Chapter 

Greater New Jersey Alliance Chapter 

New York City Chapter 

Rosamond Gifford Zoo Chapter 

Seneca Park Chapter 

Columbus Chapter 

Oklahoma City Zoo Chapter 

Roger Williams Park Zoo Chapter 

Dallas Zoo Chapter 

Point Defiance Chapter 

Milwaukee County Zoo Chapter 

Conservation 
Midnight Sun Chapter 

Bay Area Chapter 

Beardsley Zoo AAZK Chapter 

National Capital Chapter 

New Orleans Chapter 

Akron Zoo Chapter 

Tulsa Chapter 

Greater Philadelphia Chapter 

Memphis Zoo Chapter 

San Antonio Chapter 

Communication 
Southern Colorado Chapter 

Grants 
Brookfield Chapter 

Nashville Zoo Chapter 

International Outreach Committee 
San Diego Zoo Chapter 

Zoo New England Chapter 

Riverbanks Zoo and Garden Chapter 

Professional Development 
Cheyenne Mountain Zoo Chapter 

Lincoln Park Chapter 

Greater Baltimore Chapter 

Behavioral Husbandry 
Phoenix Chapter 

Greater Sacramento Chapter 

Brandywine Chapter 

Mesker Park Chapter 

Potter Park Chapter 

Minnesota Zoo Chapter 

Greater Kansas City Chapter 

Greater Cincinnati Chapter 

Portland Chapter 

Safety 
North Carolina Chapter 
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President's Message 
I cannot express my complete feelings to the membership in this 

message. I have served in many roles for the American Association 

of Zoo Keepers. I am finishing my second and last four-year term on 

the AAZK Board of Directors. As AAZK celebrates its 50th Anniversary 

this year, I feel pride at how much AAZK has grown and accomplished 

to further the membership’s professional development and 

conservation programs. 

This past year the Association’s Chapters have increased their 

donations to conservation projects to over $800,000, including 

AAZK’s Bowling for Rhinos and Trees for You and Me Programs. 

Since January, the AAZK Board has approved three more Chapters 

bringing to 110 the total number of AAZK Chapters. 

As the Association continues to grow to meet the membership’s 

needs, challenges must be met. The AAZK Board is expanding from 

a 5-member to a 7-member voluntary board to help meet these 

challenges. The new AAZK Resource Committee (ARC) will work to 

create, maintain and distribute a living database of resources that 

aim to answer frequently asked questions and “how to” documents 

to assist Chapters and members. 

Conservation 
AAZK’s conservation programs Bowlingfor Rhinos (BFR) and Trees for 

You and Me (TFYM) had another banner year! The TFYM slogan “Zoo 
Keepers don’t just care for animals, they care for our planet and you 
can too” embodies what AAZK’s two conservation programs aim to do: 

protect and preserve animals in the wild and the habitat in which they 

reside. Both programs did that in 2016 and in a big way. 

In 2016 BFR raised $600,441.69. We passed the $600,000 mark! 

We also surpassed 6.2 million dollars historically in the life of BFR. 

Donations piled in, National BFR t-shirts created by the Conservation 

Committee were sold via Booster and you, our members, created a 

diverse array of events to raise funds towards rhino conservation. 

That conservation effort spans from orchids to elephants, especially 

with how the funds are dispersed. We have three Conservation 

Partners (International Rhino Foundation, Lewa Conservancy, Action 

for Cheetahs in Kenya) that receive money from BFR as well as a 

grant to disperse to a worthy applicant. The 2016 recipient of the 

grant was Ann Knutson and co-investigator Dr. Darcy Ogada with 

the Peregrine Fund to monitor threats to critically endangered Gyps 

Vultures. All of these commendable recipients adhere to the tenant 

mentioned above; they protect and preserve animals in the wild and 

the habitat in which they reside. 

The year 2016 was big for TFYM due to it awarding its first grant! 

There was $14,397.91 to disperse to the winning recipient. This was 

We will continue to improve your professional development resources 

with AAZK website changes, AAZK Online and of course the Animal 
Keepers’ Forum. 

I am thankful for the opportunity I have had to serve the AAZK 

Membership and proud to continue to be an AAZK Member and 

AAZK Chapter Member. When the membership grows, so do the 

opportunities for the membership. My hope is you will share the 

knowledge and insight from this AAZK Annual Report and other AAZK 

resources with your co-workers to help contribute to the advancement 

of the zoo and aquarium field. 

Thank you for your membership, 

Penny Jolly 
AAZK President 

Lewa Wildlife 
Conservancy 
$278,640.34 

Distribution of 
BFR Funds 

International 
Rhino 

Foundation 
$264,837.46 

AAZK/BFR Conservation 
Resource Grant 
$ 11,392,31 

Action for Cheetahs 
in Kenya 

$ 45,571.11 

more than a $2500 increase from last year! That being said TFYM 

and the Grant’s Committee were able to fund two applicants with 

the funds raised. The Sandhill Crane project based in Lake Louisa 

State Park was awarded $12,698.96 to planttrees in critical habitat 

in central Florida. Cans for Corridors was also awarded funds in the 

amount of $1698.95. This project helped the Akron Chapter of the 

“Cans for Corridors” campaign which raises money through recycling 

aluminum cans to create tree corridors, restoring links between 

fragments of massively degraded Brazilian rainforest. The TFYM 

fundraising campaign is in partnership with our Conservation Partner 

Polar Bears International (PBI) to help combat climate change. The 

Columbus AAZK Chapter raised the most funds in 2016 and PBI 

matched their amount up to $500! 

AAZK’s conservation programs were started by keepers and grew 

because fellow keepers believed in them and what the programs 

accomplished. They protected and preserved animals in the wild 

and the habitat in which they reside. They still do, AAZK members 

proved it in 2016. Thank you! 

Mary Ann Cisneros 
AAZK Board Member 
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Thank You! Contributors to the preservation 

of all species in Asia and Africa 

Bowling for Rhinos 2016 

Sondaicus 
$50,000 and Up 

Los Angeles Chapter AAZK 

Sumatrensis 
$20,000 to $49,999 

San Diego AAZK Chapter 

Toronto AAZK Chapter 

Unicornis 
$5,000 - $19,999 

Brookfield AAZK Chapter* 

Buffalo Zoological Society 

Columbus AAZK Chapter 

Dallas Zoo AAZK Chapter 

Detroit AAZK Chapter 

Greater Cincinnati AAZK Chapter 

Greater Cleveland AAZK Chapter 

Greater Houston AAZK Chapter 

Greater New Jersey Alliance 

AAZK Chapter 

Greater Orlando AAZK Chapter 

Indianapolis AAZK Chapter 

Jacksonville AAZK Chapter 

Lincoln Park AAZK Chapter 

Little Turtle AAZK Chapter 

Mesker Park Zoo AAZK Chapter 

Nashville Zoo 

New England AAZK Chapter 

New Orleans AAZK Chapter 

New York City AAZK Chapter** 

North Carolina AAZK Chapter 

Oklahoma City AAZK Chapter 

Ozarks AAZK Chapter 

Pittsburgh AAZK Chapter 

Point Defiance AAZK Chapter 

Portland AAZK Chapter 

Puget Sound AAZK Chapter 

San Antonio AAZK Chapter 

South Florida AAZK Chapter 

St. Louis AAZK Chapter 

Tampa Bay AAZK Chapter 

Tidewater AAZK Chapter 

Tulsa AAZK Chapter 

Utah Zoological Society 

Utah AAZK Chapter 

Zoo Boise Conservation Fund** 

Bicornis 
$1000 - $4999 

ABQ AAZK Chapter 

Akron AAZK Chapter 

Baton Rouge AAZK Chapter 

Battle Creek AAZK Chapter 

Bay Area AAZK Chapter 

Brandywine Zoo AAZK Chapter 

Brevard AAZK Chapter 

Calgary Zoo AAZK Chapter* 

Cape May County Zoo 

AAZK Chapter** 

Cheyenne Mountain Zoo 

AAZK Chapter 

Elmwood Park Zoo AAZK Chapter 

El Paso del Norte AAZK Chapter 

Fresno Chaffee Zoo AAZK Chapter 

Eagle Ridge Middle School 

Deborah Hall Mueller/GSK Match 

Galveston AAZK Chapter 

Greater Baltimore AAZK Chapter 

Greater Kansas City AAZK Chapter 

Greater Philadelphia AAZK Chapter 

Greater Sacramento AAZK Chapter 

Heart of Illinois Chapter Event 

Iowa AAZK Chapter 

Jackson AAZK Chapter 

Lion Country Safari AAZK Chapter 

Little Rock AAZK Chapter 

Milwaukee AAZK Chapter 

National Capital AAZK Chapter 

Phoenix AAZK Chapter 

Potawatomi AAZK Chapter 

Potter Park Zoo AAZK Chapter 

Redwood Coast AAZK Chapter 

Lee Richardson Zoo* 

Riverbanks AAZK Chapter 

Rocky Mountain AAZK Chapter 

Roger Williams AAZK Chapter 

Santa Fe Teaching College 

Student AAZK Chapter 

Seneca Park Zoo AAZK Chapter 

Toledo AAZK Chapter 

Tucson AAZK Chapter 

Simum 
Up to $999 

Matthew Barrett 

Jeremy and Mary Bell 

Beardsley Zoo AAZK Chapter 

Birmingham Zoo AAZK Chapter 

Meiying Chang* 

Bergen County Zoo* 

Mary Chipman 

Saul Delcompare 

Haley Edwards 

Charles Eicholz 

Dominique Flickinger 

Greenville Zoo AAZK Chapter 

Joe Grieco 

Laurie Adair Guillot 

Thomas Hawley 

Stephanie Jaeger 

Julie Krall 

Ken and Barbara Kraft 

Lien Animal Clinic 

JA Maracle 

Alison Marshall Family 

Deborah Anne Meyerriecks* 

North Carolina Piedmont AAZK Chapter 

Herbie Pearthree 

Renee Plourde 

Yvonne Morris Rizk* 

Krishna Strong* 

Dale and Catesby Suter 

Janet Sweeney 

Lisa Terrasi 

Kathy That 

Trish Throop/Angela Bennett 

United Way/Susan V. Grohne* 

Emily Vincent 

Jeffrey and Tracie Voletto* 

Bill and Jill Werner 

*Funds received after 2015 Deadline - 

credited to 2016 BFR Season 

* * Combined 2015/2016 Event funds 

credited to 2016 BFR Season 

AAZK Continuing Education 
The annual AAZK National Conference offers delegates the 

opportunity to travel to a variety of different destinations to meet 

and network with other animal care professionals from across 

the country. Attending a conference gives members the chance 

to engage with colleagues, refresh their interests, and most 

importantly expand their knowledge on topics such as conservation, 

exhibit design and professional leadership, just to name a few. 

The Conference also provides a unique destination learning 

experience through a selection of Professional Certificate Courses 

offered each year. These Professional Certification Courses are 

designed to offer registrants a minimum of 12 hours of student- 

instructor contact time in the selected subject matter. The courses 

may have one or more instructors that are considered Subject 

Matter Experts (SMEs) in their field. Registrants will be expected 

to complete a post-course testing process that will result in the 

awarding of a Professional Certificate of completion. In addition, 

courses may include hours participating in Wet Labs on zoo 

grounds, organized in conjunction with the host facility. 

In 2016, the AAZK National Conference was hosted in Memphis, TN 

and attended by over 250 animal care professionals. Professional 

Certificate Courses were offered in Carnivore Husbandry, Avian 

Husbandry and Animal Welfare. The Animal Welfare Course was 

taught by members from the AAZK Behavioral Husbandry Committee. 

AAZK continues to offer distance learning opportunities through AAZK 

Online in partnership with San Diego Zoo Global. Membership in AAZK 

Online is a member benefit for all Professional Members of AAZK. 

Bethany Bingham 

AAZK Vice President 
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Animal Keepers' Forum 
AKF TEAM: 

The Animal Keepers’ Forum continues to be the main communication tool 

for members, sponsors and advertisers. The monthly journal shares quality 

articles submitted by our members and supporters through features such 

as Training Tales, Enrichment Options and Conservation Station. This past 

year the Column Coordinators for Animal Welfare and Enrichment Options 

joined together to create one new exciting column. We were also excited to 

deliver a very popular dedicated issue on the Best Practices in Lighting. The 

AKF highlights best practices and innovations in animal care, conservation 

success stories, training and enrichment ideas. Animal care professionals 

share and learn from experiences shared by their colleagues, and we are 

always interested in hearing from you. If you have comments for the editor 

or would like to submit an article — please e-mail Shane.Good@aazk.org. 

» Editor, Shane Good 

» Graphic Designer, Elizabeth Thibodeaux 

» Enrichment Options Coordinators 
Julie Hartell-DeNardo, Heather Dunn, Stephanie Miner, 

Beth Stark-Posta, Beth Ament-Briggs 

» Training Tales Coordinators 
Kim Kezer, Jay Pratte, Angela Binney 

» Conservation Station Coordinator 
Lauren Augustine 

» Animal Welfare Coordinators 
Julie Hartell-DeNardo, Heather Dunn, Stephanie Miner, 

Beth Stark-Posta, Beth Ament-Briggs 

Finances 

m 
X 
"0 
m 

Association Memberships (AZA) $ 475.00 

Board Travel/Lodging $ 5,098.11 

CEO Expenses/Travel/Lodging $ 1,834.67 

Committee $ 4,860.48 

Conference $ 14,697.81 

Grants $ 28,725.50 

Membership Refund $ 35.00 

Office $ 3,216.00 

Office Rent $ 6,266.40 

Payroll Fee $ 2,098.65 

Payroll Taxes $ 21,749.77 

Pension Contribution $ 3,690.00 

Pension Management Fee $ 960.00 

Postage and Delivery $ 2,159.41 

Print and Reproduction $ 1,485.13 

Product Expense $ 10,190.98 

Program Expense $ 6,376.82 

Salaries and Wages $ 57,422.36 

TPS Tax Reporting $ 37.02 

AKF Postage and Delivery $ 18,930.97 

AKF Printing $ 52,049.37 

BFR Trip Winner Payout $ 5,324.62 

Insurance $ 1,752.49 

Professional and Legal Fees $ 2,673.00 

Taxes (Business) $ 102.00 

Utilities $ 1,121.84 

Web Revision and Management $ 3,009.50 

Total Expenses $ 256,342.90 
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BFR Registration Fee $ 1,825.48 

Conference Income $ 63,948.50 

Donation $ 28,271.36 

Non-member Job Posting $ 2,350.00 

Membership $ 121,264.39 

Product Sales $ 10,909.57 

Re-charter Fee and Duty 

Obligation 
$ 63,522.26 

Advertising $ 34,698.18 

BFR Trip Winner Fund Transfer $ 16,703.96 

Refund - State Tax $ 5.83 

Total Income $ 343,499.53 

Category January 1, 2017 

Affiliate 454 

Commercial 18 

Conservation Partner 26 

Contributing 21 

Exchange 17 

Institutional 126 

International 24 

Library 21 

Lifetime 19 

Professional 1571 

Student 222 

Total 2519 

AMERICAN 
ASSOCIATION 

of ZOO KEEFERS 

American Association 
of Zoo Keepers 
(520) 298-9688 

info@aazk.org 

www.aazk.org 

The mission of The American 
Association of Zoo Keepers is 
to advance excellence in the 
animal keeping profession, 

foster effective communication 
beneficial to animal care, 

support deserving conservation 
projects, and promote the 
preservation of our natural 
resources and animal life. 
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MY AAZK 

AAZK Research Grant: 
Evaluation of the critically endangered 

Indochinese Box Turtle 
(Cuora galbinifrons complex) to improve 

captive population management 

Lauren Augustine, Animal Keeper, Department of Herpetology, Animal Care Sciences 
Smithsonian National Zoological Park, Washington, DC 20008 

Augustinel@si.edu 
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Introduction 
Of the top 25 most endangered turtles in the world, 68% are from 

Asia with six species from China, three from Vietnam and four species 

from Indonesia (Rhodin et al., 2011). Turtles throughout Asia are 

unsustainably harvested to meet an overwhelming demand for 

traditional medicine, food markets and pet trade. All potential sources 

for wild-caught turtles in Asia are being exploited (Cheungand Dudgeon, 

2006; van Dijk, 2000) to fulfill the demand for these markets resulting 

in a widespread crisis for turtle populations. Of particular concern is 

the Indochinese box turtle (Cuora galbinifrons complex), a polytypic, 

terrestrial species of Asia that is listed as critically endangered by the 

International Union for Conservation of Nature (IUCN, 2013) and in 

Appendix II by Convention on the International Trade of Endangered 

Species (CITES, 2013). Due to chronic overexploitation for the Asian 

wildlife trade, CITES recently recommended a transfer from Appendix II 

to Appendix I (CITES, 2013). 

Native to Vietnam, Laos and Hainan Island, China (Bourret, 1939; 

Lehr et al., 1998; Fritz et al., 2002; Stuart and Parham, 2004), several 

species of Cuora overlap in their ranges and the hybridization of 

these species pose challenges for conservation biologists. Stuart and 

Parham (2004) analyzed the mitochondrial DNA of five historically 

recognized subspecies of Coura galbinifrons and found that three 

major mitochondrial DNA clades correspond to the three subspecies, 

the flower-back box turtle (FBT), C. galbinifrons, the Indochinese box 

turtle (IBT), Cuora bourreti and the Southern Vietnamese flower-back 

box turtle (SFBT), Cuora picturata. These findings, in conjunction with 

previously described morphological distinctions, led the authors to 

recommend the elevation of the three subspecies to full species. 

These taxonomic changes have several consequences when planning 

conservation efforts forthe critically endangered Indochinese box turtle. 

As captive propagation is an important aspect of species recovery, these 

taxonomic changes need to be reflected in captive colonies. Currently 

the North American studbooks of FBT, IBT and SFBT are relying on 

morphological distinctions through photographs of each specimen to 

distinguish species. However, many animals included in captive breeding 

regimes are confiscated from Asian markets (Hudson and Buhlmann, 

2002; Turtle Conservation Fund, 2002) with resulting shell deformities 

impeding appropriate identification. Furthermore, the potential for all 

three species to hybridize both within and outside this complex further 

confounds identification overlap (Fong et al., 2007; Shi et al., 2005; 

Spinks and Shaffer, 2007; Spinks et al., 2004; Spinks et al., 2012). 

The Turtle Survival Alliance (TSA) began the Turtle Survival Center 

in January of 2013 as a dedicated center to build robust captive 
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populations of critically endangered chelonian species that face an 

uncertain future in the wild. Today this center holds some of the most 

endangered chelonians in the world, including all three species in the 

Cuora galbinifrons complex. Recently the TSA imported 105 turtles from 

a private collection in Hong Kong. All of these turtles were rescued from 

the food and medicinal trade during the infamous Asian Turtle Crisis 

and rehabilitated. These turtles were added to the North American 

Association of Zoo’s and Aquariums (AZA) regional studbooks. With the 

addition of these turtles, all three studbooks are closertomeetingtheir 

goal of ensuring the sustainability of a healthy, genetically diverse and 

demographically varied population. In orderto better manage the captive 

population of these three species, as well as increase the sample size of 

species used forthe proposed taxonomical changes in 2004, a genetic 

evaluation of the captive populations was proposed. 

With the addition of these turtles, all 

three studbooks are closer to meeting 

their goal of ensuring the sustainability 

of a healthy, genetically diverse and 

demographically varied population. 

Methods 
Letters requesting genetic samples from FBT, IBT and SFBT were 

distributed to all studbook participating institutions and individuals. 

Upon agreeing to participate, supplies consisting of a styrofoam cooler, 

two ice packs, syringes, vials pre-filled with Ethanol, and instructions for 

sample collection were shipped to each participant. Most institutions 

were asked to send a blood sample from each adult wild caught turtle 

and mix it with the provided 1 ml buffer. Blood was to be collected by 

a veterinarian from the subcarapacial vein. The samples were then put 

on ice and shipped overnight to the Smithsonian National Zoological 

Park where they were frozen at -20 ° C. Because the turtles at the Turtle 

Survival Center were newly imported, the TSA opted to submit scale 

clippings, which were collected from the front or rear legs and stored 

in the same manner as the blood samples. 



Once a critical mass of samples has been collected, export permits will 
be completed with the NZP Registrar and samples will be shipped on dry 
ice to a scientist’s lab in Germany for genetic analysis at the University 
of Leipzig. Mitochondrial and nuclear genes will be sequenced and 
microsatellite loci used for inferring genetic differentiation and gene 
flow among the three taxa involved. In addition to these samples, the 
lab has several type samples from each species banked for comparison. 
This will help ensure proper breeding recommendations as well as 
support the basis for elevating IBT and SFBT to full species as was 
suggested in 2003. 

Results 
To date scale clippings from 110 turtles and blood samples from 17 
additional animals have been collected. This is composed of 66 FBT, 47 
IBT and 14SFBT. Samples were sent to Germany where they are currently 
being assessed. The lab is sequencing mitochondrial and nuclear genes 
in order to inferring genetic differentiation and gene flow among the three 
taxa involved. Once the analysis is complete, the results will be relayed to 
each participating institution as well as entered in the studbook for each 
individual turtle. Additionally a peer reviewed manuscript will be prepared 
and submitted for publication. In addition to collecting samples from the 
populations in North America, samples were purchased and shipped to 
a zoological institution in the United Kingdom. This institution will also be 
collectingsamples from the European Association of Zoo’s and Aquariums 
(EAZA) studbook participants. 

Conservation Significance 
Although the results of this study are pending, the importance of this type 
of study is noteworthy. AZA studbooks provide an excellent method of 
collecting vast a mounts of data on a large sample size of animals. Often 
one institution will only house a few individuals of a certain species, 
makingsample sizes for conducting research difficult. As AZA studbooks 
document each individual in the North American population, they also 
create a large network of institutions with a vested interest in a species 
and its conservation. When taxonomic changes occur, AZA institutions 
and managed programs provide the ideal avenue to collect data. It is vital 
that captive propagation of species for conservation remain relevant. A 
key role of zoological institutions is to contribute to the conservation of 
the species they manage. By conducting valuable research that would 
otherwise be expensive and time-intensive in the field, animal keepers 
can contribute valuable information to species conservation. 

An international meeting of world turtle experts in 2011 developed 
priorities for conserving Asian Cheloniansand recommended developing 
globally integrated assurance colonies (Horn et al., 2012). This was of 
particular importance for the genus Cuora, as continued illegal threats 
make protection of wild populations impossible at this time. Assurance 
colonies of FBT, IBT and SFBT already exist at Turtle Conservation Center 
(TCC) in Cue Phuong, Vietnam, in addition to the populations within 
the AZA and EAZA. However, the majority of individuals in Vietnam are 
confiscated from the illegal wildlife trade with minimal to no data on 
location of origin. The research conducted herein hopes to contribute to 
a larger evaluation of the Cuora galbinifrons complex. Accurate genetic 
information can help identify local specific genomes, narrowing down 
areas of high poaching and conservation need. 
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Introduction 
The American Association of Zoo Keepers 
defines a keeper as “a compassionate individual 
who meets the physical and psychological 
needs of captive exotic animals and ensures 
their welfare with enthusiasm” (The American 
Association of Zoo Keepers, 2016). The 
compassion and enthusiasm zoo keepers 
embrace for the animals in their care often 
extends beyond the work place. Their passion 
for wildlife can lead them to advocate and 

become ambassadors for the conservation of 
species of their interest, including their entire 
ecosystems (Good, 2009). They also contribute 
by donatingto conservation organizations, along 
with supporting conservation action plans by 
sharing and promoting information. It can be 
said that for most zoo keepers being a keeper 
is a calling. They had a calling to care for wildlife 
and to increase the biodiversity of wild species 
they are passionate about. Having that calling 

offers strength and meaning to the work zoo 
keepers do on a daily basis, allowing them to be 
more committed to their work and conservation 
efforts (Bunderson and Thompson, 2009). 

Zoo keepers feel a responsibility to be the 
voice for the voiceless and promote good 
animal welfare practices by being committed 
to improving animal husbandry techniques, 
including enriching the captive experience 
and supporting breeding efforts (Good, 
2009). Zoo keepers also feel a sense of 
responsibility to connect people to wildlife 
through education programs where they work. 
They believe that through education, both 
inside the zoo and within their communities, 
they can initiate positive associations and 
influence conservation action (Bunderson and 
Thompson, 2009). As humanity experiences 
a period of great loss of biodiversity (Wilson, 
2002), zoo keepers make it their mission to 
take action against this immense amount of 
human-caused extinctions. 

Today, we read or hear about zoo keepers going 
above and beyond their call of duty and taking 
on different roles to help endangered species 
and their habitats. Some become anti-poaching 
unit rangers in South Africa to help save rhinos, 
some travel abroad to remote field locations to 
participate in specific conservation efforts, and 
others organize fundraising events to spread 
awareness to their community and raise funds 
to support future conservation field projects. 
No matter who we are and what our resources 
may be, all zoo keepers have the ability to be 
leaders in their zoo community. Any one of 
us can be involved in raising awareness and 
collaborate with others to make a bigger impact 
for the wildlife in extreme need. We develop 
profound relationships with the animals we 
care for and that connection inspires us to 
become activists for their plights. 

I had the opportunity to make a difference 
for giraffes in 2015 when I organized a Stand 

Figure 1: Map Depicting the Current Isolated Giraffe Subspecies Distribution in Africa. Photo Courtesy of 
Domain of the C-Rex Blog (2013). 
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Up for Giraffes fundraising event. Through my 
graduate school studies I had learned about a 
reticulated giraffe pilot research study in need 
of funding. I wanted to contribute more than the 
typical single monetary donation and decided 
to create a fundraising event to raise both 
awareness and funds. I had never done such 
a thing before and was left a little uncertain 
about what I needed to do exactly. What I was 
certain about was that I needed to do this for 
giraffes, there was no option of bowing out or 
failing. The giraffes were calling for me and I 
was going to respond in a significant way. 

Why Giraffes? 
Being one of the most iconic species in Africa, 
the giraffe (Giraffa Camelopardalis), is known 
for its height and for its role it plays in the 
ecosystem as a ruminant mammal. Their 
digestive system allows them to be responsible 
for specialized seed dispersal, helping create 
new habitat as they travel through thesavannah 
(Hoffman, 1989). Their lips and tongue allow 
them to consume thorny acacia successfully 
by enclosing a piece of the branch with its 
mouth while tugging its head back, rippingthe 
leaves away as it tongue protects its mouth 
from the thorns. This technique leaves the 
branch bare and stimulates new shoot growth 
making them extremely important browsers 
in their ecosystem (Dagg, 2014). They are 
also essential for plant pollination as they can 
reach other plants that other animals cannot 
and pollen gets stuck on their noses, lips, and 
tongue (Tutchings et al., 2013). They also help 
create necessary landscapes by opening up 
new habitat with their massive body as they 
travel across the plains (O’ Connor, 2015). Not 
only are they of ecological significance but they 
are also a source of economic profit for African 
tourism. Unfortunately, much giraffe diversity is 
decreasing throughout Africa. Giraffe are facing 
many challenges in the wild, such as: habitat 
loss, land degradation and fragmentation, 
disease, human population growth and 
expansion, and most recently poaching 
(Tutchings etal., 2013). Not only do giraffes face 
these threats, but the lack of information on 
population size, distribution and taxonomy, also 
create difficulties for its conservation status 
(Fennessy, 2014). Population sustainability for 
giraffes requires dedicated individuals, groups, 
and communities to analyze the hurdles giraffe 
species face in order to ensure a future for 
giraffes in Africa. 

Giraffe subspecies, once found all throughout 
Africa, are now mostly found in isolated areas 
(Figure 1) or constricted to national parks 
or conservation areas (Brenneman et al., 
2009). Acknowledging each giraffe subspecies 
separately is of upmost importance in order 
to recognize which is at greatest risk of 
extinction and provide stronger protection and 
conservation action (Fennessy, 2014). 

In 1998, the International Union for the 
Conservation of Nature (IUCN) Red List, 
calculated there to be 140,000 giraffes 
throughout the African savannah (Tutching 
et al., 2013). The Giraffe Conservation 
Foundation (GCF) began further research 
in 2012 on current giraffe populations and 
they assessed there to be less than 80,000 
individuals, a severe 40% decline (Tutchings 
et al., 2013). The status for most giraffe 
subspecies is of “Least Concern” on the 
IUCN Red List (Fennessy, 2014). However, 
certain subspecies are at greater risk than 
others and require a higher conservation 
status to secure their future. There are two 
subspecies that were granted “Endangered” 
recognition, in 2008 the West African giraffe 
(G.c. peralta) and then in 2010 the Rothschild’s 
giraffe (G.c. rothschildi) (Fennessy, 2014). 
Fennesy (2014) states that the IUCN Giraffe 
and Okapi Specialist group (GOSG) presently 
recognize nine subspecies of giraffes. The 
nine subspecies are the G.c. Camelopardalis 
(Nubian) found in Ethiopia and south Sudan; 
G.c. angolensis (Angolan) found in Zambia, 
Zimbabwe, Namibia, and Botswana; G.c. 
antiquorum (Kordofan) found in the Democratic 
Republic of the Congo, Cameroon, and Chad; 
G.c. giraffa (South African) found in Namibia, 
Mozambique, South Africa, Zimbabwe, and 
extreme eastern Botswana; G.c. peralta 
(West African) found in Mali, Senegal, Niger, 
Nigeria, and Benin; G.c. reticulate (Reticulated) 
found in Kenya, Ethiopia, and Somalia; G.c. 
rothschildi (Rothschild’s) found in Uganda and 
Kenya; G.c. thornicrofti (Thornicroft’s) found in 
Zambia; and G.c. tippelskirchi (Masai) found in 
Tanzania and Kenya (Seymour, 2012; Dagg, 
2014). Scientists and researchers, such as 
Seymour (2001), Hassanin et al. (2007), and 
Fennessy (2008), agree that giraffe taxonomic 
information is needed to inform conservationist, 
management, and policy decision makers for 
giraffe conservation in the wild. In the pursuit 
for conservation of a species it all boils down to 
which is endangered, because if it's not, then 
more often than not it's overlooked or forgotten 
because there are more species in dire need 
out there to ta ke care of fi rst. G i raffe taxonomy 
has been confusingand contradictory at times, 
largely due to the lack of support, studies, 
and information provided. Now, however, 
there is tremendous support and groups like 
the IUCN Species Survival Commission (SSC) 
Giraffe and Okapi Specialist Group have been 
able to provide the valuable insight needed to 
determine the proper classifications required 
for the protection of certain giraffe species, 
such as the West African Giraffe and the 
Rothschild’s Giraffe (Fennessy, 2014). 

Historically, the West African giraffe was 
different from other giraffe subspecies in its 
ability to coexist with dense human populations 
without much turmoil. Unfortunately, this 



Figure 2: Stand Up for Giraffes event organizer, Yeleny Smith, participates in stand up paddle boarding the 
day of the event. Photo courtesy of Angie Kemsley, event co-organizer. 

coexistence is deteriorating due to the 
development of agriculture and deforestation 
in their distribution area and is causing a 
severe population decline of this subspecies 
(Ciofolo, 1995). The last remaining West Africa 
subspecies population can be found in Niger, 
consisting of approximately only 200 to 300 
individuals (Dagg, 2014), where the human 
population is approximately seven million, of 
which 85% depend on agriculture (Ciofolo, 
1995). The human population explosion has 
presented many problems linked to satisfying 
domestic energy needs, includingthe demand 
for firewood, the need to share land, and crop 
protection (Leroy et al., 2009). Giraffes found 
too close to farmer’s crops were seen as a 
threat rather than a valued resource (Leroy 
et al., 2009) making it so the community was 
not as likely to make an effort to protect them. 

In Kenya and Uganda, three subspecies of 
giraffes can be found in small scattered 
populations. One of the three is classified 
as Endangered. The Rothschild’s giraffe has 
been victim to the typical threats to wildlife 
in Africa, which are agriculture development, 
human settlement and poaching (Dagg, 2014). 
The current number of Rothschild’s giraffe is 
approximately 670 individuals with five viable 
populations in scattered areas. Zoe Muller of 

the Giraffe Conservation Foundation (GCF) and 
Coordinator of the Rothschild’s Giraffe Project 
benefited from having taxonomic and natural 
history information and was able to translocate 
giraffes across Lake Baringo in 2011 so that 
the race could be returned to the native habitat 
from which it was driven or killed out of over 
70 years prior (Dagg, 2014). The community 
conservation project, the first for reintroduction 
of Rothschild’s giraffe, hopes to be successful 
in keeping poachers away since no access road 
will be in the area. A year later Muller reported 
that the translocated giraffes have settled 
down nicely in their new home, so much so, 
that two females had given birth (Dagg, 2014). 

As long as human encroachment into giraffe 
habitat continues, so will habitat fragmentation 
and the isolation of giraffe populations. The 
consequences of this include limited gene flow 
expos i n g gi raf fe s u bs pec i es to yet a n ot h e r I ife- 
threatening effect (Tutchings et al., 2014). The 
enforcement of laws in protected areas, along 
with community-based conservation, must 
be carried out to protect wildlife, in particular 
giraffe species, vulnerable to poaching, 
diseases, and diminished food sources. It’s 
about time we stand up for giraffes and save 
them before it’s too late. 

Stand Up for Giraffes 
Unlike other wildlife, giraffes have little to no 
support, research, orfundingfor conservation 
action. Fortunately, there is hope for giraffes 
as they gain proper conservation status and 
receive the public awareness, support and 
conservation action needed. On June 21st, 
2014, World Giraffe Day was celebrated 
for the first time around the world fostering 
love, interest, and support for giraffes. Zoos, 
conservation organizations, and giraffe fans 
came together for one day to promote the 
forgotten megafauna. The hope is that the 
love, interest, and support demonstrated on 
that day continues throughout the year to 
achieve our goal of securing a sustainable 
future for giraffes. 

I organized theStand Up for Giraffes fund raising 
event to take place on World Giraffe Day 2015. 
This event would allow participants access to 
Carlsbad Lagoon in San Diego, California to use 
passive water sport equipment such as stand 
up paddle boards, kayaks, canoes, and paddle 
boats with registration. The ticket proceeds 
would all be going towards the Reticulated 
Giraffe Conservation with Pastoralist field 
project in Kenya supported by San Diego 
Zoo Global (SDZG) Institute for Conservation 
Research (ICR) community-based conservation 
ecologist David O’Connor with the help of 
the GCF. The study will examine the human- 
livestock-giraffe interaction and conflict, along 
with implementing anti-poaching measures 
(O’Connor, 2015). 

In the last three decades reticulated giraffes 
have suffered a tremendous decline leaving 
only 8,600 individuals in the northern part 
of the country. That is a loss of 80% due to 
habitat loss and illegal hunting (Fennessy, 
2016). Much like the demand of ivory there 
is now a demand for giraffe bone marrow 
and brain, with the belief that these body 
parts can cure HIV/AIDS (Fennessy, 2014). 
Unlike with elephant and rhino poaching, 
giraffes are much easier to take down with 
the use of a foot or neck snares or just a 
single bullet (O’Connor, 2015). What most of 
the world doesn’t even realize is that giraffes 
are now suffering from poaching in the same 
magnitude that elephants and rhinos are. What 
makes the Reticulated Giraffe Conservation 
with Pastoralists project so promising is the 
potential for the participation of pastoralists 
and the community in citizen science with 
the use of convenient technology. Community 
engagement is key to the success of many 
wildlife conservation projects, especially ones 
involving giraffes. One of the core elements 
for this project is investigating attitudes, 
perceptions, and beliefs of local tribes and 
pastoralists living among giraffes (O’Connor, 
2015). Recognizingthe reasons behind certain 
actions and conflicts will give researchers 
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better insight on how to respond to the drivers of giraffe decline and 
will allow the implementation of more efficient conservation action 
plans. Since we do not fully have an understanding of movement, 
foraging, population size, social structure, and community interactions 
with pastoralist and livestock of reticulated giraffes, which is crucial 
to saving this charismatic megafauna, this project is paramount for 
achieving just that. 

Event Methods 
The event was organized by two passionate individuals, myself and 
a former coworker, along with the help of the American Association 
of Zoo Keepers (AAZK) San Diego Chapter. It required months of 
planning, attending board meetings, contacting establishments, 
recruiting volunteers, and actively promoting the event. The AAZK San 
Diego Chapter was asked to help with event promotion, as well as fund 
management for tax purposes as they area non-profit organization. The 
Carlsbad Lagoon was contacted through a mutual friend and agreed to 
allow the event to take place as long as it was during non-peak hours 
and only included the use of passive water sports equipment. They 
were gracious enough to not charge a fee for the use of their facility 
or equipment, helping further the cause. An Eventbrite web page was 
created for participant registration, including a virtual participation 
option for those that wished to make a donation but could not be there 
the day of the event. A raffle opportunity was also organized with plenty 
of giraffe items including custom made Stand Up for Giraffes keychains. 
The day of the event the orga n izers greeted pa rtici pa nts at a registration 
table with giraffe conservation posters next to the raffle table. Once 
participants signed a waiver and received their wrist bands they had 
unlimited use until the end of the designated event time. I wore a giraffe 
costume and participated as well out on the water (Figure 2). 

Towards the end of the event the raffle took place and the organizers 
took the opportunity to talk about giraffes and the urgent need 
for conservation action. The participants were thanked for their 
involvement and were asked to continue supporting giraffe conservation 
organizations and to share the information that they heard or read. 
The event required a little creativity and a lot of networking but it was 
a success at the end, raising over $2,000 for the giraffe pilot project in 
Kenya. This goes to show that with dedicated individuals and a devoted 
community impacts can be made no matter how small they may be. It 
all has to start somewhere, why not with you? 

Conclusion 
Keepers have the ability to be leaders for wildlife. We have information 
that allows us to be connected to many networks. With these networks 
we are capable of standing up for the causes we believe in. We can 
make a difference by joining local conservation organizations and 
supporting them with monetary contributions, volunteering our time, 
and inviting people to do the same. We can take action by associating 
ourselves with other conservation leaders and asking what we can do 
to help. We can show our creativity by creating local clubs to learn more 
about the species in need, share new information, and raise funds. No 
matter what we decide to do, something big or small, local or global, do 
it with certainty that it will be part of something that will be worthwhile. 

As zoo keepers we work hard on a daily basis to provide the best animal 
welfare possible to the animals in our care, hoping that our efforts will 
help those animals in the wild in dire need for attention and protection. 
Zoo keepers have a community like none other in the fact that we are 
all passionate about our work, are truly committed to what we do day in 
and day out, and support each other’s projects. The breeding programs 
we support, the training programs we maintain, and the education 
programs we contribute to are all essential to safeguarding a future for 
these beloved animals. Through our compassion and enthusiasm we 
are capable of being leaders to fight extinction and unite communities 

for the conservation endeavors we pursue. Don’t be afraid to go out 
there and stand up for what you believe in. 
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Introduction 
Moving animals into an unfamiliar exhibit is 
full of questions: How will the residents settle 
into this new space? Will they use perches 
and shade structures as imagined when the 
area was designed? Will they interact with 
environmental enrichment as intended or 
in unexpected ways? Predicting an animal’s 
behavior in these scenarios is challenging. 

Part of this difficulty comes from a difference 
in point of view. Animals and people see 
exhibits with distinct sets of eyes, both literally 

and figuratively. As humans, we are obviously 
influenced by our own experiences and senses, 
so we have certain assumptions about the 
best uses of various features. To us, a tall 
tree with many branches and a wooden perch 
seems perfect for a bear to use for climbing, 
resting, and basking. Yet, once introduced to 
that same structure, the bear may just use 
it for scratching or simply ignore it. Because 
animals have different senses and resource 
requirements, they do not perceive features 
the same as we do. 

The concept that objects, locations, and 
habitats are viewed differently by every species 
may seem obvious. Yet, ideas explored by Dr. 
Almo Farina, a professor at the University of 
Urbino in Italy, provide unique perspectives 
to how we can think about animal exhibits, 
furnishings, and enrichment. How species 
perceive the opportunities to acquire resources 
from a surrounding environment based on 
their needs and their abilities to detect those 
resources is described by Farina (2005) as the 
“cognitive landscape.” 
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Although Farina wrote with a larger scale in 
mind, we should consider that, to animals 
inhabiting zoos, each exhibit can be considered 
a landscape full of terrain to be navigated 
and explored, as well as sights, sounds, and 
smells generated by guests, neighboring 
species, and even keepers. To understand the 
sometimes surprising reactions of our animals 
to features in their exhibits, we should consider 
this cognitive landscape and how habitats 
and enrichments are viewed from animals’ 
perspectives. 

Cognitive Landscapes 
Animals navigate their environments using all 
of their senses and abilities. Although physical 
featu res might suggest places to climb or hide, 
other important information from scent marks 
or calls may indicate the presence of family, 
competitors, predators, and prey. Without 
further sensory information, qualities such 
as the presence of resources or danger may 
not be apparent. Even the arrangement of 
features and where certain scents or sounds 
are detected can signal or conceal an animal’s 
opportunities for navigation and resource 
exploitation (Farina and Belgrano, 2006). 

How an animal uses senses to perceive and 
assign value to physical features informs 
choices on how to interact with, navigate or 
avoid, or behave in the space. Through our 
senses, signals from the environment become 
useful information: What does it look like? 
What does it smell like? What is it next to? Is it 
upside down? These signals allow us to assign 
qualities to the landscape’s components as 
well as evaluate their uses; our perception 
populates the area with opportunities to 
acquire resources (Farina, 2009). 

For a familiar human example that can be 
experienced at most zoos, consider all the 
ways popcorn excites our senses and lets us 
know food is near: hearing the popping of 
the kernels, smelling the butter topping, or 
perhaps seeing a sign for a nearby popcorn 
concession stand. Just as important as the 
presence or absence of these signals is that 
they are arranged in a way that we recognize. 
Do they have the proper configuration for us to 
consider their potential uses (Farina, 2009)? 
The distribution and orientation of signals 
matter—consider the difficultyyou might have 
reading a sign for that concession stand if the 
words were rotated or reversed. 

Perception affects behavior because uses 
of the environment are constrained by the 
varying sensory capabilities and experiences 
possessed by animals and humans (Farina, 
2009). Sounds and smells are far more 
important to species that do not rely on vision. 
Along with specialized senses, physical abilities 
greatly affect the opportunities available to a 

species: Being able to fly means most birds see 
a distinctly separate world than terrestrially- 
bound species. These differences determine 
what resources each organism can expect to 
find. The exact same structure can have many 
uses when perceived by various species: A hole 
in the earth can be a den, a location to check 
for prey, or a perilous place to accidentally 
put your feet. Species that lack a particular 
sensory capability miss signals that indicate 
the presence of certain resources. Consider, 
for example, the ultraviolet markings on flowers 
that serve as guides for pollinators like bees 
but are invisible to humans. 

Including Cognitive Landscapes in Zoos 
Zoos provide unique environments for 
animals—new pieces of information, sometimes 
conflicting, bombard them. Many exhibits 
are artificially enhanced through the use of 
immersive audio without consideration of 
content. Predator calls could mean danger to 
a prey species, even in a space we consider 
its home. What do sounds signal to the 
occupant of a habitat, especially if removed 
from the context of the wild? What about the 
anthropogenic sounds of guests, construction, 
or aircraft overhead? Regardless of the 
physical content and enrichment offered, 
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a new exhibit could contain a number of 
signals that influence an animal’s perception 
of the space and what it offers. Even among 
individuals, the same sensory cue could have 
different meanings based on past history and 
experiences. 

Though complex, the basic concept of the 
cognitive landscape is that an observer’s 
senses define the properties and possible uses 
of every perceived object and area. In zoos, 
the most immediate application of this idea 
is in the design of exhibits and enrichment. To 
design exhibits that best suit their inhabitants, 
we must consider the cognitive landscape 

and be aware of all sensory signals that are 
being received, particularly if they might be 
overlooked. 

Consider what each feature represents—what 
resources or opportunities does it afford an 
animal? Environmental enrichment need 
not be naturalistic to pique interest so long 
as it provides the right signals to indicate 
its purpose. Enrichment should be species- 
specific and examined from animals’ points 
of view—sometimes literally—to determine if 
the opportunities we try to provide are being 
recognized. 

Animals thrive and display species-appropriate 
behaviors when their senses are stimulated. 
Because many species are not as visual as 
humans, exhibits should incorporate areas 
that afford animals opportunities to explore 
and use auditory and olfactory capabilities 
to acquire resources. All of these needs must 
be addressed to ensure the best possible 
well-being. 

Conclusion 
The concept of the cognitive landscape helps 
identify the perspectives between species 
that could explain why animals behave 
unexpectedly in a space that we think would 
be a good fit for them. Differences in sensory 
and physical abilities result in the same 
area delivering wildly divergent information 
to animals, in terms of potential dangers 
and opportunities. In this way, perception 
influences behavior. 

In zoos, humans control the design and 
resource distribution within each habitat. 
Constructing exhibits is a process involving 
many priorities: safety, ease of keeper access 
and use, visibility for guests, architectural 
appeal, and economic considerations. 
It can be easy to overlook an animal’s 
perception in favor of our own. To animals, 
zoo habitats are full of sensory input from 
structures placed within their exhibits, from 
nearby species and even from zoo guests. By 
considering zoos as cognitive landscapes, we 
can better integrate into design each species’ 
abilities for investigating opportunities to find 
resources. Designing habitat space without 
fully considering the needs and capabilities 
of the animals within will result in exhibits not 
being used to their fullest potential. 

For habitats already constructed, this 
information can also be applied when making 
daily management and enrichment decisions. 
For example, if an animal isn’t shifting well, 
keepers can walk the exhibit and shift path 
to consider the cognitive landscape and see 
if sensory information usually unperceived 
by humans might be affecting the animal, 
influencing its choice whether or not to shift. 
When designing enrichment, not only should the 
physical abilities of an animal be considered but 
also how the animal might perceive the object. 
Animals often use novel ways to solve puzzle 
feeders because the enrichment’s designer 
may have only intended one solution and 
overlooked other opportunities to open the item. 
The question of how animals are interpreting 
all the sensory inputs from the unique ex situ 
environment a zoo provides is an exciting area 
in need of further study. 
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Words on Welfare Review 
This paper is a nice reminder to look at exhibit designs and enrichment applications 

from an assumed animal’s perspective. The detail in this paper provides thorough 

examples of cognitive landscapes, questions to evaluate the animal’s habitats, 

and considerations when enriching or designing an exhibit. By understanding 

the uniqueness of each species and all their senses, we can provide the best 

environment for our animals. 

And to expand our thoughts beyond the scope of the paper: 
► Does the exhibit design imitate their natural environment? If it does not, is 

there any real need to? 

► Does the exhibit design enrich the animal’s lives by encouraging or promoting 

natural behaviors and appropriate behavioral diversity? 

► Is the exhibit compatible with the Five Freedoms? How about the 

Opportunities to Thrive? 
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